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Mobile Food Vending and the
After-School Food Environment
June M. Tester, MD, Irene H. Yen, PhD, Barbara Laraia, PhD

Background: Low-income andminority children have higher rates of obesity and overweight. Greater
understanding of their food access is important. Because of higher rates of walking to school in these
populations, these children likely have greater exposure to the food environment immediately around their
schools.Mobile food vendors are anunderstudied aspect of the food environment inU.S. urban areas.

Purpose: This study aims to observe the after-school food environment in an urban area where
mobile vending is known to occur in order to study the range of vendors encountered near schools
and the items sold in the after-school period.

Methods: In the spring of 2008, the presence of mobile food vendors after school within 1⁄4 mile of
nine public schools was assessed in a predominantly Latino district of Oakland CA. At six schools
with regular presence of vendors, observations were made at mobile vendors documenting charac-
teristics of transactions, consumers, and items.

Results: During 37 observation-hours across 23 days, there were 1355 items sold to 1195
individuals. Fifty-six percent of the transactions involved children with no adults present. There
was a wide range in foods sold, and although there were vendors selling low-nutrient, energy-
dense foods, there were also vendors selling whole and processed (precut and bagged) fresh fruits
and vegetables. Roughly 40% of these whole fruits and processed fruits and vegetables were
consumed by children. On average, children each consumed $1.54 of foods per transaction.

Conclusions: Mobile food vendors in urban areas contribute to after-school snacking among
children, and should be considered as a component of the school food environment.
(Am J Prev Med 2010;38(1):70–73) © 2010 American Journal of Preventive Medicine
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ackground
n view of the fact that children consume a large
proportion of their daily food intake while at
school,1 research about childhood obesity has in-

luded a focus on the school food environment. Al-
hough much of the literature on the school food envi-
onment has examined factors within the school walls,
ederally subsidized meal programs, à la carte menus,
nd campus vending machines,2–6 students are also
xposed to the food environment during travel to and
rom school. Low-income and minority children walk
nd bike to school more frequently than their more
ffluent or white counterparts and thus have greater
ccess to fast-food outlets and corner stores.7,8 The
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resence of food outlets near schools9,10 increases stu-
ents’ access to high-fat foods. Students also purchase
igh-fat foods at corner stores after school.11,12

Althoughmobile food vendors are a part of the street
nvironment in many large U.S. cities,13 mobile food
ending has not yet been addressed in the literature on
chool food environment. Some specialized types of
endors, such as ice cream trucks, are specifically
eared toward children as consumers. As foods typi-
ally sold by mobile food vendors are often high in
at,13 mobile food vending to children may contribute
o unhealthy dietary intake. This study observed the
fter-school food environment in an urban area wheremo-
ile vending is known tooccur in order to study the range of
endors encountered near schools and the items sold in the
fter-school period.

ethods
tudy Design and Setting

n the spring of 2008, observations of mobile food vending

ctivities were conducted near public elementary and mid-
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le schools in Oakland CA. The city district with the largest
rea of permittedmobile food vending was identified,14 and
cans were made for vendors around all six public elemen-
ary and threemiddle schools using a 1⁄4-mile network buffer
round each school (Arc View, ESRI).

ssessment of Mobile Food Vendor Presence

o identify the number and type of mobile food vendors
ithin network buffers, driving routes were created, and
airs of observers documented where and when they noted
endors within the network buffer. Observations were con-
ucted during the 30-minute period after the end of the
chool day for all nine schools over 5 days. If a school had no
endors for 3 consecutive days, observations were termi-
ated. Schools that hadmobile vendors present for all 5 days
f observation were then selected for transaction observa-
ions. Among the six schools chosen (five elementary and
nemiddle school), the racial/ethnicmakeup of the students
as 70% Hispanic/Latino, 12% African American, 8% Asian,
nd 1%white, with 82% eligible for free/reduced-price lunch.

ransaction Observations

our research assistants observed transactions at mobile
ood vendors on 23 afternoons of data collection, choosing
endors that were in closest proximity to school exits. They
ade brief contact with the vendors to assess their race/
thnicity and primary language.
Every individual at a transaction was categorized as being
child or an adult, and observers recorded which individu-
ls paid for food items as well as which individuals appeared
o be the intended consumer. Cost of items consumed per
erson and overall cost per transaction were calculated.

nalysis

nalysis took place in early 2009 and consisted of determining
hemean numbers of vendors present in network buffers, per-
entages of transactions that were composed of customers of
ifferent age and gender groups, and mean values for cost per
tem and per transaction. To compare gender distribution and
ost patterns between children and adults, two-tailed t tests of
roportions and of means were done, respectively.

esults
obile Food Vendor Presence

mean of 5.3 (SD�2.6) vendors were observed within a
⁄4 mile walk of each of the six schools on any given
bservation period. The scans documented the presence
f paleteros (ice creampushcart vendors), fruteros (precut
nd bagged fruit and vegetable vendors), taco trucks,
aspaderos (shaved ice vendors), ice cream trucks, hot

og carts, churro (fried donut) vendors, fruit stand ven- m

anuary 2010
ors on sidewalks and in flatbed trucks, and eloteros
roasted corn vendors). All vendors were Latino, most
ith limited English fluency.

ransactions

here were a total of 979 transactions. Children were
resent at the majority of transactions, and 56% of trans-
ctions were child-only transactions. There were more
hild-only transactions at ice cream trucks, followed by
aleteros, shaved ice vendors, whole-fruit vendors, fruteros,
nd taco trucks (Table 1).

onsumers and Spending

or consumers observed at the mobile food vendors,
�1195. More than half the adult consumers were
omen (67%, p�0.01), but the proportion of girl con-
umers was not statistically different from 0.5 (52%,
�0.31). The total cost of foods consumed per person
as $1.98, and was more for adults ($2.76) than children
$1.54, p�0.01; Table 1).

tems and Cost per Item

total of 1355 items was purchased during data collection.
hemeanprice of items soldwas $1.83. Although ice cream
rucks had the highest proportion of items consumed by
hildren (88%), fruteros andwhole-fruit vendors had a size-
ble proportionof theirmerchandise consumedby children
38% and 41%, respectively; Table 1).

iscussion
here was a wide range of vendors encountered. Al-
hough there were vendors selling calorie-dense and
utrient-poor items such as ice cream and candy, there
ere also vendors that sold nutritious items. Notably,
espite the higher cost of fresh fruit, children still were
requent consumers of whole and processed fruits and
egetables. Future research should explore price sensitiv-
ty of nutritious items at vendors.15 In addition, it would
e useful to determine whether availability of foods from
earby mobile vendors contributes to increased con-
umption of after-school snacks or instead to substitution
f snacks that they might otherwise consume elsewhere.
This study in Oakland CA found a wide variety of
atino mobile food vendors in a largely Latino district of
he city. In other cities across the U.S., mobile food vending
s a commonenterprise takenonby recent immigrants,who
ome from countries where mobile food vending is more
ommon.16,17 Public health interventions that make use of
amiliar cultural phenomena such as mobile food vending

ay have value in immigrant communities.
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Given the large number of vendors typically present in
he observation area, as well as the mobile nature of these
endors, it was difficult to collect either an exhaustive or
rigorous random sample of vendors. Because of this

imitation, these data are insufficient to infer conclusions
bout the preferences of customers for competing types
f vendors. Because there were no data collected on inter-
ater reliability, there may have been some misclassifica-
ion between adults and adolescents (categorized for this
nalysis as children), or inconsistent reporting of trans-
ction information. In addition, as this was conducted in
single district of a single city, generalizability to other
ities is limited.
Despite these limitations, there are important policy im-
lications from these findings. Fruit vendors are not limited
o Oakland, and the authors are aware of the presence of
ruteros or other vendors selling processed or unprocessed

able 1. Distribution of transactions, consumers, and ite

Overall Ice cream
truck

Taco
truck

Total observation time
36 hours

58 minutes
4 hours

48 minutes
7 hou

43 m

Total transactions 979 211 124

Children only 547 (56%) 191 25

Children and adults 104 (11%) 11 17

Adults only 328 (33%) 9 82

Total consumers 1195 247 169

AMOUNT CONSUMED
PER PERSON ($) 1.99 1.29 3.9

Children 754 227 61

Girls (%) 391 (52) 102 (45) 39 (64

Amount consumed
per child ($)

1.54 1.26 2.9

Adults 441 20 108

Women (%) 294 (67) 13 (65) 50 (46

Amount consumed
per adult ($)

2.76 1.60 4.4

Items

Total items sold 1355 290 208

Average cost per item
($)

1.83 1.10 3.2

Items consumed by
children (%)

810 (60) 256 (88) 66 (32

ote: Total observation time refers to the total number of hours and m
unless otherwise indicated.
ruit in at least six other cities in the U.S. (unpublished
anuscript). New York City18 recently created an initiative
o increase thenumbersof permits for vendors sellingwhole
ruits and vegetables on approved pushcarts in neighbor-
oods with little access to fresh produce. Similar initiatives
ithmobile food vendingmaymake positive contributions
o the school food environment.

unding for this researchwas provided byHealthy Eating
esearch (Grant ID 63049), a national program of the
obert Wood Johnson Foundation.
No fınancial disclosureswere reported by the authors of
his paper.

eferences
1. Dwyer J. The School Nutrition Dietary Assessment Study.

y vendor type

Vendor type

Raspadero Paletero Frutero
cart

Fruit stand/
flatbed

es
2 hours

32 minutes
5 hours

17 minutes
13 hours

1 minute
3 hours

37 minutes

106 198 235 105

67 147 74 43

21 27 28 0

18 24 133 62

148 261 274 96

1.31 1.27 2.26 2.62

106 208 111 249

59 (56) 119 (57) 49 (44) 142 (57)

1.29 1.29 1.97 1.72

42 53 163 55

37 (88) 35 (66) 116 (71) 43 (78)

1.37 1.20 2.46 3.32

156 277 317 107

1.32 1.27 2.12 2.40

108 (69) 215 (78) 121 (38) 44 (41)

es of observation time at each respective type of vendor. Values are
ms b

rs
inut

2

)

3

)

7

2

)

inut
Am J Clin Nutr 1995;61:S173–7.

www.ajpm-online.net



1

1

1

1

1

1

1

1

1

Tester et al / Am J Prev Med 2010;38(1):70–73 73

J

2. Finkelstein D, Hill E, Whitaker RC. School food environ-
ments and policies in U.S. public schools. Pediatrics 2008;
122:e251–9.

3. FrenchS, StoryM,Fulkerson JA,GerlachAF. Foodenvironment
in secondary schools: á la carte, vendingmachines, and food
policies and practices. Am J Public Health 2003;93:
1161–7.

4. U.S. Department of Agriculture. National School Lunch Pro-
gram and school breakfast program nutrition objectives for
school meals. 59 Federal Register 30218–30233, 7 C.F.R. Sect.
210.220 (1994).

5. Competitive Food Service. 67 Federal Register 105–106, 7
C.F.R. Sect. 220.12 (2002).

6. Position of the American Dietetic Association: local support for
nutrition integrity in schools. J AmDiet Assoc 2006;106:122–33.

7. McDonaldN.Active transportation to school: trends amongU.S.
schoolchildren, 1969–2001. Am J PrevMed 2007;32(6):509–16.

8. McDonald NC. Critical factors for active transportation to
school among low-income and minority youth. Am J Prev
Med 2008;34(4):341–4.

9. Austin SB, Melly S, Sanchez B, Patel A, Buka S, Gortmaker S.
Clustering of fast-food restaurants around schools: a novel
application of spatial statistics to the study of food environ-
ments. Am J Public Health 2005;95:1575–81.

0. Simon PA, Kwan D, Angelescu A, Shih M, Fielding JE.

Proximity of fast food

anuary 2010
hood income and type of school matter? Am J Prev Med
2008;47(3):284–8.

1. KarpynA, Sherman S, Foster G, Lamboy L. Shifting to SNACK
SMART: marketing healthier foods to youth at corner stores.
In: American Public Health Association 134th Annual Meet-
ing and Exposition; Boston MA, 2006.

2. Gittelsohn J, Kumar M. Preventing childhood obesity and
diabetes: is it time to move out of the school? Pediatr Diabetes
2007;8(s9):55–69.

3. Taylor DS, Fishell V, Derstine J, et al. Street foods in America—a
true melting pot. In: Simopoulos AP, Bhat R, eds. Street foods.
World Rev Nutr Diet. Basel: Karger, 2000:25–44.

4. Mathee A, Von Schirnding Y, Byrne J, et al. The greater Johan-
nesburg healthy foods/markets programme. Urban Health
Newsletter 1996;28:39–47.

5. French SA, Jeffrey RW, Story M, et al. Pricing and promotion
effects on low-fat vending snack purchases: the CHIPS Study.
Am J Public Health 2001;91(1):112–7.

6. Cupers K. Tactics of mobility: the spatial politics of street
vending in Los Angeles. In: Urbanism and Urbanization Con-
ference, IUAV; Venice, Italy, 2006. www.people.fas.harvard.
edu/�cupers/streetvendingIE.html.

7. Raijman R, TiendaM. Immigrants’ pathways to business own-
ership: a comparative ethnic perspective. Int Migration Rev
2000;34(3):682–706.

8. New York City NY. Local Law 9, 2008. Amendment toMunic-

restaurants to schools: do neighbor- ipal Code §17–306.

Did you know?
Two AJPM articles per issue offer CME credits.

Go to www.ajpm-online.net/cme/home for more information.

http://www.people.fas.harvard.edu/cupers/streetvendingIE.html
http://www.people.fas.harvard.edu/cupers/streetvendingIE.html

	Mobile Food Vending and the After-School Food Environment
	Background
	Methods
	Study Design and Setting
	Assessment of Mobile Food Vendor Presence
	Transaction Observations
	Analysis

	Results
	Mobile Food Vendor Presence
	Transactions
	Consumers and Spending
	Items and Cost per Item

	Discussion
	References


